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work. ; . ° . SYSTEM PERFORWANCE 
diggers woe he ata o ; 
; cg A. ‘MISSION CBJECTIVES i 
a. The. payload section cf Mission ich, placed into crbit ‘hy ¥light 
: ue ; "Rest Vehicle #1634 ond THORAD Rocstar iso 3 consisted cf two nancimaic 
: cameras, two Stellar- Index cameras, two Mark SA recovery capsules and 
- ' & Space. structure te enclose the cameras and rrovide mountin:;: surfaces 
Sa for all equiprent. Figure 1-1 presents 2n inboard profile of the J~ho 
a Payload system. This Corcna “J" system is designed to acquire scarch 
© and reconnaiss ance photography of selected areas of the earth from 
~ orbilal altitudes. A seven day ~1 mission and a seven day -2 jalusicn 
; was planned. 
oe ot rue 
oe =, “Be. MISSION DESCRIPTION 
: z S The © payload was launched from Vandenberg Air Ponce Pasa > ( VAPB) at 
a 2152 Z (1452 PDE) on 9 May 1967. Ascent ard injection vere normal and 
the achieved orbit was within nominal tcleragses. Tracking und coawnd 
Shas “support Kas effected by” the Air Force Sateltite Control Facility con- 
; Sisting of tracking and command stations at 
: under central control of 
~ 0 thé: Satellite Test Center at. Sunnyvale, California. Mission 1041-1 con- 
" | sisted of a 7 day operation and was completed. hy @ir-recovery on 16 Hay 
= = 1967. Mission 2041-2 was completed with an air recovery on 23 thy 1557 
: following a q “~ photographic Operation. ° 
‘The comparison of the ‘Planned and act mwah oxbit parame ers ig” 
: tabulated as follows: 
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4 ORETGAL ARAMA FPS 
| | Orbit 45 “Cebit 150 
Frrameter , Fredicte .Agtuals. Actuals 
z “— a - . Eh ore ee ee - ete ree 


Fericd (Min. } GLeCh nh. 35 Mh 21 
| Perigee (tM) a 7 3 99.8 . 101.1 ~ 165.2 
| Apogee, (H.! ae i. 256 — 430.65 120 
‘  Inelintion (teg.) 85% «85.05 35.05 


: Perigee Latitude (Dex. oS 28.6, | 3209 37-9 
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Eecentiicily . 0.0216 a. chhé S.ORML 


C. (PANGRAMIC CANFAS : 
‘- The photography was rated. geod by tne pNcke-intervpreters. SOG Catieirs. 
cperated satisfactorily. a . 
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D.  STELLAR-THDEX CAVERAS i fue, & 2 os : 
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. , There were na significant 2anomlies in the cperation cf either unit. 


the base plus rdg densities vere higher due to radiccion in an unucunlly 
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., high apogee. The images Ware adequate for attitude deterainations, | 
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oe PRE-FLIGHT SYStMS TESTS 
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Test Objective . 


As a standard procedure,.the J payload‘ systems are subjected to 


thermal/altitude environmental testing which simulates orbital 
environment. One of the “purposés ef thif test is te demonstrate 
the system susceptibility: to corona dis Scharge. Such dischar; ze 
fogs the film thus. degrading the operational photerecaphy, 


1 . ce 
Test Summary = _ . 


"The : J-ho HIVOS test was condvet 2d Tron 3 pugust + to 16 August 1Of6, 


During this time 5638 framed vere ‘run into the "A" bucket ‘and LUC] 


fremes into the "pt hucket.. | The a ests: ressurc atteined was ann 
*D ' 


micron. ae ae Te ~ | 
The. pan. filma exitibited very wut start-up corona on ME ‘frames. 


Bs The last 200 frames. on instrument 209 did not indicate’ es OuLpur 


| HO. shutter operation. ‘The absence: of fogging was. probably a 


bulb failure in the fogging: fixture since the T™ monitor Shox ed & 
shutter pulse. To conform to’ a FEWVO ee the H. 0: units were 
replaced on this, instrument. 


The 8/1 unit #102 did not quality for flight due to excessive 


corona, marking and double expOrNtnes: 


‘Failsafe occurred in fasted No. 2 in Rev No. 10 of the "rE" 


bucket. Malfuncticn. investigation was Jncencl usive. Due vo fail- 


‘gate » vehicle deactivate sequence was not performed. 


| “Instromentation performance was sutiaractors: ; 


The cycle rates of the two instruments vere one and one-half per- 
cent apart during eatire test. The “aster and clave ¢ycle ccunter 
egreed with actual count, 
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-sop-crevsn. ¢ CS 


. The -1 Stellar/Index moniter performance was normal. 


The -2 Stellar/Index moniter vas Satisfactory. However, there vas 
a i ? 3. : a =~ 

one missed meter and tuc shutter pulse failures in Rev. id. 

Clock accuracy was satisfactory. 


The pressure make-up system operated normally. Gas consuxpiion, 
however, was too high at 9.45 PSI/Min. During PMU operates, interna? 
pressure increased to 4G-l4 microns. 

The conuand system operated tomally., ‘The vV/H delay stepper failed 
to home on one rev. This vas due to the command not bein nela in 
long enough, In Rev 10 of MAM bucket, the vV/E programicr failed is 


start due to improper number of Br. ef commands being issued. 


Transfer from -1 to -2 was commanded by KZ-38. All transfer TuUHCEIE ns 
occurred normally. 


‘The orbital sine function errr (0. S.F.G.) operated norally in 
both missions, 


B. RESOLUTION TEST a se Be 


Resolution si theodolite tésts were performed on 2 Septenber 1966. 
Results of. the thru-focus resolution tests of pan instruments 208 and 209 
showed the following characteristics: . 


Master Pan Instrument 6. 288 . _ Se | Be 


Mex imum high contfast panorivion 178 iia at 0. vie focal 


_. Position. 
Maximum low. contrast, _peseluticn 1 lil 1ines/rm at 0. 000 focal 
position: . o,f : 
Slave Znstrunent No. ..209: . a : 


Mexctman high contragt: pesolution LOT 1fnes/mn: at: 0.000 Poca - 
position. : 


"Mexia low cobtrast resolution 112 Lines at 0.000 fecal 
_ position. . 
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Both fnastruments met the systen requirezents specificuticn. 


‘The g-ho system was tested fox Aight hess on 7 August 1046. A vin 


hole was found and repaired on one: of: ‘the Si: we: ins trument HAO. boots. A 


i Light seareh: then peaved the system to: be accept bi le. a) 


De FLIGHT goanmng AND caseteaparton 


‘The first Flight: Be adinee: eat. of Fanoramic Instroncent W083 ned 209 
Was dompleted on + May 1967. Excesgive émuls ion build up was noted in the 
procegsed lumgery: of the, pleten ; sede markers, and. along the Cormmat 
edges of both instrumeris. Tastrument ; alors and 209 were eleaned ant a 


second Flight Readiness test vas conducted on 2 May 1967. Frantantion oF: 


the processed shh tyge filn from both penorami.c instiuuments revealed ac- 
ceptable camera pervormance including | ‘clean format and shrlikxege mchors, 
tracking, normal rail ceratch es; *hoyizon fidueidls and shutter function, 


“time ss serial number, ‘inary ‘index marks, and bénary’ word. 


Procesied film exhibits froin steLlar/tndex + eal C-1OL-aad D1c2 
demonstrated acceptable perforsance, Both Stellar Comers peoduced sood 
_Fesean, fidueial, and correlation, lamp imagery of fYlin type 34el. oth 
‘Index ‘cameras se aid good reséau afd correlation aS imagery cn film 
tyre 3400... :: 7 ee = . ge ee 7 : 
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whtgnt ‘tim sseia: Hohn an@ 133 (Pox 50) were placed in thd ; 
eanera _supply cassetta. but” were removed and returned to 
when it was observed that the’ fila’ wraps: were li ghtly st 
cipally along cne film edge. A/P filn ‘ster age réoh | temperature ves 68°R 
and 38% RH. Box 50 was trensferred to the. Flight Leading roémn foria pericd 
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. of 2h. hours Hefore opentrig ‘Box 90 at’ a! rooin Pomperatore of 73" F and hog RH. - 
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‘without incidence on 4% Ley 1067. 


“Custexer vovicy aad Tiral J-40 systen huyzetf was co: 


the afternoon of 4 vay. 1967. 
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A. SUMMARY © 00-00 


PRY 1624 was an Agena Veticle (S2-018) and a  heugt aur sted Ther 


tof 1 


LY-2A,°S/N-5C8) becster. ‘nis vehicle wes -ecar 1 GUSeds Poi tail Civst 
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in orbit configureticn with a dual veseveiy cspebiit tye fvnneh ecesevod 
from VAFB, Fad SLC+3 at 2152 Gut of 69 Mey 1967." ( 


this payload SYSqM was Plewn util: — new iain docr agsecsb! se ‘hich 
will te standard equi rent on By SECS eho rs THEre “ore ne pirnblens 
connected wi th this. uew assemdlya. ~The Joti comnrand ee an Las sodit ted £9 
climinate the cugnid lity of v eel time ec 12 nad (7c) 15 to veseb the Lncter- 
mix sequence and tiie i Step ecunter (opera audfions counter), ‘Tere vere no 
ore; vabional. proble ots enoxntered with, this ciLange. the rskainder of Lhe 


rT 


o~ko vayloed 4 ‘sy stir conformed to the ska Anderd J-1 contigs 
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The J-ho peyload systen. Vets prerered : for “Tght ubiliving the pull 
Phase III (Factory to Pad) concept. 


Pio hee . 
LPs . ~~ 


Launch, ascent, and. injecticn’ events, ceeurred ay promitumod.  Movever, 


@ failure of the velocity neter to :dut the Agony engine cP recnited in 


burning? fuel. to depletion with an orbit pertod Longer thea vreadieted.  Ghuos: 
the orbit achieve ad was not: within 3 sign ree sions. 


‘ean camera opereti ional, aliitudes: ve re appwoxisately Pive (3) tw, 
higher | than nominal. amage 


Ps Inst: yume! tation, and comand, weyst Lema cpematod Satisfactority Lbronghout 
tha, flight. 


c ios act ss 52 L. te <e 
the On-oroit sine function | generator (CGFG) a and eleok ayes sf NM wane tioned 
normally for the duration of the mission. “. * , 


¢ 


‘Tal enatity deta: in ndicatéed + B shutter failure cn the Index oeriera., dfiring 
Rev ete Otherwise the eri ea syetem functioned normally. 


+ 


* 


"KIK-ZORRO 53 (early -1: to -2 switchover) was pertornd ca Tev 91 vie 
and all transfer functions were normal. — . . a 
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> Seat ee Pow eye ea oe om yey de y(t ae ee wer rn ee 5 te Fone % Bee 
oth Pai aaa MEW LAS VP etd cout ge Mela SG tie -Leeteor, 


Othera systen dynamic orer Boden, CYIGL cluseh oeecnate “Hy SArtetin, ulaehiana, 
and trans sport functions were norval for ait T205eS ee She cut ond 
wrap. Overaticn and teensfer to the -2 sy .6n Semirred 8 pecsyeueed ard? 


the KIX-ZORRO 28 eowwad f(enrts A.80-R- So bt esr) 
S ¥ 


the pancremic film aes extausbed on Rev 206 Prue por Gi CLG LelG. Oi Saul 
Rev 213 freme 3 on the Slave, . 

Jancremie Vila Comemetion (Fraxes) | 

re ees wal 

atte plave 
Pro-[aunch "105 Ligh 
-1 Mission ee 3% 2520 
-2 Mission 2:95 3004 

Total ; 6633 — €038 


, EMC _Metch 


The initial crbit disversicn uflec ed instsunont ereraiieas tn several 
aveas. The FuC vawns utilized on this ission Were neyer desiencd tor orbits 
as eccentric as encountered .on this..flicht. Tt tO3 Iso necoscary tc bias the 


iTiner to place the programed operations wver the uesired Largets. 


. 


Cperat ions that were Laken cn the pre-flight Inc wainp sittinss pteior -to 
-adequate orbit dstermination vere at alt Litudss Uhat were 29 to 30 per cen 
higher than aominal. 


st 


There were seme operaticus taken en the wrong? - scint cn tne Fc rep 2fler 
adequate orbit determination had been accomplished. These operaticns vers on 
‘orb its. on vhich une H- Timer, was biased after tlie THC ran had started. 
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‘The actual ground tracks were me ving West trom the no.rinal SLIUnd trek 
‘at a rate of 50 nautical miles ie *) per ercit at the equatcr. Tt saz 
- possible to corpensat e for this tongi tudinal ms: saliganen ne by slewirg phe f- 
TMmer in 1356 N.M. steps. eerie alig nent errers Croup to TOC eM 


at ‘the equitor were encountered. 


Latitudinal mismatch of 23 much ss four (}) aged Were enecuntered 
even when the H-Timer was ‘synchronized with the orbit. ‘Tis reaulted in 
blesing the H-Tiner even though no. Longitudinal mie2ligicront existed. 


The mean altitudes of the CAMELS Onerations vere AOpeoxkirarely ou 


higher than nominal. 


cs 


¢, INSTRUMENTATION AND COMMA. SYSTEM PERYCRI ANCE 


La , 
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The command system was Satisfactory for both nisst ions. Thats cormanad 
system was modified ' to. elininete the ea; pability of resetting the interiaix 
sequence. and the: four step. counter by RTC 15. there sore ‘no orornticnal | 
“problems encountered during the flight with this mediticaticn. The only 
Instrumentation anomaly encountered during: tis aission -was the Ho. 2 Pay 
“temperature sensor which becare ¢ an open 1M point Mring the pre-Tlight 
asa sequence. : . eo, a - 
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De “chock SYSTEM PERFORMANCE | 


*< 


Clock systen operation was. normal: for the ae, of the fa Light. 


time wa's - ‘obtat ned. 


Satisfactory time correlation detween the flight elec a 


BE. PRESSURE ‘HARE- UB aa incu ce a 
Prssaiie ‘make-up system performance vas cnevifal: thr cughout the flight. 

Average- G28 - consumption WAg approximately Te. 9 PeT es ia for ‘he 293 iinutes 

of. total operate peas “The system Hed 4° suteli us or 550 P SUA at the end of 


the’ mission. : ee i oa ce -. 
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* The T yecovery espsule “as sucecssfully becovered ky air catch 
on Rev. 93 at 0036 GE on 16 May 1967. ALL reruninry events apperved 


normal and occurred witnin specitricd tolerances. Capsule inpaet avs 


within the rominal 3-sigma dispersicn. 


énzitude 


Latitude - | Léngituc 
Predicted . "27? oo'y 163° 33.6'W 
Actual - 26° 22'N 163° 17.0'W 


The re-entry sequence of events is* eee eee in Table 4- 


(=2 MTSSTON | 


The -2 recovery capsule was successtuliy recovered by air caten 


. On Rev. 215 at ocos GM? on-24 May 1967. Capsule inpact was pprei- 
: mately 240 miles down range and 17 miles off track. Post’ recovery 
. exercises indicated recovery timer events were within spec ificntions. 


An investigation 1s continuing to Sebermune the’ cause or causes cf this 


| ‘anomaly. 
: : Latitude . '  Khonvitude 
rs * : * ’ . 0 
Predicted 28 co'N * 169° he.aty 
Actuah ~~ - 7 ae 10'N 169° 6. ot 
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a - : . r 2 ss 2 oe 
; Electrical Discomiect O.3L N/A 3e3oO 6c 
.. Separation — 3 aaa ~ 
. , : h . : * 
**Spin 3.22 WA 3.4 = 30 


Retro 7.0 u/A £555 EOS 
Despin | a "  10.€4 ii/A i. MOs75 2 55h 
T/C Separation | 1.49 M/A . 2.5 Pa. 

*  ***"G" Switch Open 7 539.26 - aA Bn, F(=1) 63, 0(~2) 


Parachute Cover Off 2h 33.35 ap o.5 


Drogue Chute Deployed O65 Deco 4663 = 193 
. , . 2, 20 
Main Chute Bag Separate LL. 10.80 here e eae 


Main Chute Deployed 0.65 9.65 9.52 19.13 


Main Chute Disrecf 4838 455 “.5 20.80 
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- Master (UD) Slave (APT) 
Cowponent. | Serial Wmber . Serial Humber 
Main Camera 208 209 
Main Camera Lens 7 ie — BLYV2N35 | : 210435 
Supply Horizon Cemera — . .303C6 31366 

_ Supply Yorizon Canera ‘Lens’ <e E12861' - 2 * BLO1O1 
‘Take-up Horizon Camera = 28065 a 31365 

Také-up Hordzon Camera Lens _ . £12868 a, <1LOLO5 
Supply Cassette » S0-52 | EC-52 


CAMERA DATA AND.FLIGHT SETTINGS. — - 
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The overall Lmase-qual ity. cf thig mission is genera wi ty goed. i? 
“considered better than ission 1033 ana comrarthla to i 
Loko. Several Tactors combined to Limit to 2 mcderate Aegvee the - 
of this mission t Por cueront intellivenee, he. pies ece\niric erbit 
caused some diffieuty in ovtaining . coverage of targets while th adi 
altitude over 4 salt number of targets at the a northern Latitvdes 
reduced the grcewad resolut ion. Some further dase gvadaticn resulted frou a 
_ Saal arca of out- !of-foeus: ies magery or tue att-lech, Jing .carera, Reavy elcud 
cover and other atmospheric attenvation in sose taveck: apeus aise ‘iatted 


* Ca 


the value of this missicn. However, it 43 noted ‘that the shoto-in- go ae ere 
Judged ‘the mission as "fair te ocd”. 


The MIP ratings for the +1 and -2 issions vere both 85 oy end the WTP 
Pranes for both mission Svements were selietcd from ihe Porwaid-lccking - 
camera imterial.. Vsurlly . the aft-loc! fing ecunenn predices the otter qual- 

ity imagery and the EP fremes are selected f£ Prom thet cimera. The relatively 
good cerformaneé of “the forger eakioxa, on a mission may bo parily attyi-g 
buted to .the. relatively high ‘solar aLevets Ons . encountered i and above), 
 Fyandd nation of thie PHC for each camera chews no sivnities wnt differences. 

It is noted that: the Performange Eyal vation Tean stated that "... Lhe infor- 


-s mation content of the aft camera im Sery is ha OnE, and in some SSUES, 
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The only Significant, anemalyof the. forward-looking pancramie Canera 
'W23 an open: shutter failure of the starboard sour aut) il O. device fcr enc 
cycle (two panoramic. frames). . . Examination of imizes from this H.0. both 


SS 


- before and aft er the anomaly sheved normal reevits. Although a eentinnous 


open, shutter se ts af, the. HO. ‘levice vould be: catastrcphic for the pan 


cameré concerned, ‘the prosent ahomaly ts randor and no action is indicated. 
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Leng. i o. Oe ss. ay . O05 ai, t7 128 
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C. POSU FLIGHT EVALUATION. -.7.-. Jb: | 
Stellar Cameras , 7 Fi “ 7 oe "te ne 


Roth: stelia © cameras. sere ‘Operational throughcut their 2s: 


sesnments. Stellar image notion, which Was 
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: The tase plus fog deasitios OP the Stclltar tiiss was Asher ben 
normal with the Mission 1ol1-2 , for densitins signifiea adtly hiches then 
‘those from L041l-1. It has been detersined chel thea eanse is freveagad 
radiation os ee FeSulting fron thie ctnusualiy high orbital arc 22 
An unidentified ies £32 Aepvared in 2 five Trace Sequcnee of Uission 
10k1-1, and again-in a four rrare seqieace oP Lis ssion iCh1-20 kk ung 
noted that these sequences occurred on synch: ‘Cn Sus orbits. Howuver, ey 
was ‘concluded that the object produgine the iueses Was external to the 
vehicle System.and thus beyend the scope. of eng WWinescing Savesbige! ion. § 
There were no sign iffeant. enemelies in the cperation of either { 
Stellar camera. e ; ’ . 
; | Be ke oh = t 
Index Cameras | a a | 
Both Index cameras were < oper mLignel throushout theie asafeacd oc ae 
Segments. The quality of: images from beth: enews WAS mecgptable 


An inerease in base: ‘plus tog ‘dens: itie 23, vertoaponiing as 
in the Stellar films; was noted ‘on the Index ‘Files. The caude wig the sane: 
increased radiztion exposure, as -deseribed in the carne apts on Sellar 
Cameras. ; 
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There were no significant: ancmalies in th crevation of eltime Srollay 
camera. ; . 
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auxiliaries, 1@., the Stellar-Index camera and the herizon wareras 


' reasons for the modification. However, for primaty ‘mission PInct Len 


SECTION 12 : 
SYSVEM ELIABILITY 


Reliability calculations for the baylead 4 re based on a semple 


beginning with M7. Hence both the major part or the Mural Progrsa 


and the "J" Program are covered in’ the calculation. For certein 


oy 


the sample siz e is changed to recognize incorporation of incdiried 
equipment cr acw designs where reliability was one cf the princiral 

3 
the sample size is consistent with reliability a for the 
vehicle. 


The reliability estimates of’ this section deal cea teas with the 
payload. Failures to achieve orbit or vehicle induced Sailures uve 
thereby excluded. Recoveries before a complete mission has been ocuc 
pleted are considered as full missions providing that early tarmineticn 


was caused by. reasons not connected with payload Operation. Wilm quality 


is not consiiered. in the reliabliity. estimte calculation, Hence, only 
electrical and mechanical. funetioning are considexved. 


.’ 


The reliability estimte is also divided into pricary and secondary 


| functions. The primary functions are operation. cz the eMiopenle eau ras, 


. main camera doar operation, operation of the payleed clovk, aml roecvery 


operations. The secondary mission functions Sire horizon caliera oreration 
excluding catastrophit epen shutter failure ncde y Jauxiltany data rocerding, 
and Stellar- Index camera operation. A sunmary ofr ‘estimated reliubility ig 
Shown in Tables 12-1 ) 


Panoramic Camers Reliability . " — 
ge 
Sample Size - 179 opbortunitd es to cperate. 
One failure - S/I Prograamer on System J+19, 
, Assume - - 3000" cycles per. camera per nission. 


Estimated rg = 99.14 at 50% “aonfiderice tevel 


. ‘ 
soe : > t. . ' 
. i . 


‘ 


Main Camera Door enero 


Samphe Size - 52 vehicles x 2 doors *: 116 oppercunitvies te operate 


Lane 


Estimated Relisbilit = 99. beat 507 confidence Level. - 


. 


Payload Conaand and Control 


t 
- Sanple Size - 10, 1/6 hours opivetion in ssiaple 
(Two failures © 0 6 
_ Estimated Reliahiitiy - 07.585 at 50%; coutidence Level 


Payload Clock Heliability 


‘. Sample Sine - 10,176 hours ‘cperation in gampic 


No fai lures i 


eee Reliabilityt= 99.3% at 50% confidenes level 


Estima ted Relis bility of } ores Pounet ioning on orbit = 97.6% 2: 
50% confidence Leve) 


+ ¢ 


Recovery System Reliabilits | ‘ : . 


* 


81 opportunitics to recover 


(Sc 
e's 
im 
fy 
ie 


1 failure - improper Scparation due to wator seal - cutter fu: 
Estinated Reliability = 97.9% et 56% confidence level 


Stellar- Index Cdmara Reliehititty 


Sainple begins vith: 5° . . _ 
Sauple size = 25,930 © . a ' 
Four filures. . 


“47 


Estimated Rel jability = 92.6% at -50%. donfidence leva? 


Horizou Camera Reliability ae ng 7 ( 
' Sampo. besine with ‘JS - 35,500 ee an ‘ 
sisi ae Reliability of Single Cawera = 99.07. at 50% contidense Tevel 


Estimated neitnortaty. cs ein) werizon Cameras at-a pene el: 


Redundnpt! Sys em = Race Bt 505 | tonfidence level. 
: a 4 : 
2 Ue oF : 
ied % i ' ¢ ee 
: . 
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SECTION 13 


SUL ALY, Teié | i . ; : 


a 


The cormparigon ef the operating peoremcters ona the perforvance 
achieved by previcus miesicus has teen difficult due to the larse 
volume of deta that re: sults frem cach mission. pocter aie vest ent 
characteristics from petor missions he uve. been stuns cized in Pables 


13-1 through 13-3. 


The siummoy dato was started with Mission 100k es the I-05 CAnore 


Ssystcom was the first. to incorperste the mugor modifieuticns cf the 
titanium drum and ecar arm, four roller Scan head and Corcaa J cape 
bilities. Only these missions thst eulrineted in the “recovery of some 
Photegraphy have beer listed, therefuxe Missions 1003, 1005 and 1077 
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